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In a previous paper on genetic recombination in Mycobacterium smegmatis, a polar transfer of genetic material from strain Rabinowitchi (R) to strain Jucho or PM5 (P) was suggested based on the analyses of segregation of unselected markers of recombinants and the nonidentical roles of parental strains in recombinant formation when streptomycin was present in mating medium, although an alternative possibility of cell fusion followed by heterologous exclusion could not be ruled out (4) .
To substantiate the existence of a polar transfer, an attempt was made to isolate recombination-deficient mutants in the mycobacterial strains, such as rec-in Escherichia coli (2) . If sexual differentiation exists (i.e., the cytoplasm of the zygote is that of the recipient parental type), recombinants could be obtained from crosses of R rec-by P rec+ but not from crosses of R rec+ by P rec. Alternatively, if zygotes are formed by cell fusion, recombinants could be produced in either of the reciprocal crosses of rec-by rec+ strains.
Because rec-mutants in E. coli are sensitive to ultraviolet (UV) light (1, 3), UV-sensitive mutants of R-30 (argA, met, kan) and P-17 (leu, his) were isolated first, and rec-mutants were looked for among those strains. Cells mutagenized by nitrosoguanidine were plated on agar medium containing 0.1% Tween 80. Colonies grown on those plates were replicated on the same medium with sterile velveteen pads, and the replicated plates were exposed to 2,500 ergs of UV per mm2. By comparison of both plates, suspected UV-sensitive mutants were picked up from original plates. The UV sensitivity of some of the UV-sensitive mutants are shown in Fig. 1 .
Those iutants then were crossed with compatible strains, and the resultant frequencies of recombinant formation are shown in Table 1 to produce recombinants when mated with R-30 (Table 1 ). This suggests that P-20 is rec-, although the possibility that it is a zygote formation-deficient mutant can not be ex-VOL. 117, 1974 a Cell suspensions of each parent strain were mixed and inoculated onto tryptose soy agar plates. After incubation at 37 C for 48 h, cell suspensions were made, and the suspensions were spread on minimum agar plates supplemented with amino acids for selection and complete agar plates. b P-20, P-21, R-38, R-39, and R-40 are UV-sensitive mutants isolated from P-17 and R-30. P-48 is a revertant of UV-sensitive character from P-20. Approximately 2 to 3 x 107 cells of P-20 were spread on the surface of complete medium. The plates were then exposed to 3,000 ergs of UV per mm' and incubated. The colonies which appeared were tested for the presence of revertants. A revertant (P-48) was obtained from about 5 x 10' cells of P-20.
e Not determined.
cluded. A revertant of P-20 (P-48), UV-sensitive in character, was isolated, and its ability to form recombinants was tested. The results (Table 1) indicated that P-48 was fertile, suggesting that P-20 is rec-. On the other hand, crosses between all of the UV-sensitive derivatives of R and P-17 were fertile (Table 1) . If one or more of these strains is rec -, UV-sensitive recombinants from crosses of the strain(s) by P-17 should be rec-. In that case, back-crosses between these Fl recombinants and R should be infertile. Fl recombinants sensitive to UV were obtained from crosses of R-38, R-39, and R-40 by P-17. These recombinants were tested for fertility in crosses with R-8 (lys). Results showed that only the recombinants obtained from a cross of R-39 by P-17 were infertile in the crosses (Table 2) . A revertant for UV-sensitive character isolated from the Fl recombinant had regained the ability to form recombinants when crossed with R-8 (data not shown). These results suggest that R-39 contains a rec -mutation. It was found that strains R-39 and P-20 were also sensitive to nitrosoguanidine and mitomycin C compared with wild-types R-30 and P-17.
To prove that the mutation of R-39 is not linked to the compatibility gene(s), 68 met+leu+ class recombinants obtained from a cross of R-39 by P-17 were analyzed for their mating types and other unselected markers (Table 3) . As reported (4), four different mating types among recombinants were found: those fertile with R-8 and P-1, with only R-8, with only P-1, and with neither R-8 nor P-1. More than 80% of the recombinants were fertile with R, but infertile with P. This mating type is the same as that of P. There were six recombinants infertile with R and not sensitive to UV. No recombinant which was sensitive to UV and fertile with R was obtained (Tables 2 and 3 ). Those results 'Recombinants obtained on minimal medium supplemented with arginine and histidine from the crosses were picked up and transferred to the same medium supplemented with 0.1% Tween 80. Those masterplates were incubated for 2 days at 37 C and replicated on the same medium. The replicated plates were then exposed to UV to find UV-sensitive recombinants. In the cross between R-38 and P-17, two recombinants out of 146 tested were UV-sensitive. These UV-sensitive recombinants were crossed with R-8 to see whether they have the ability to produce recombinants. 
